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DISCUSSION OF ANESTHETICS IN PRESENT USE.
The suggestion of a new agent for the purpose of se-
curing general anesthesia will possibly seem unnecessary
at this time, inasmuch as the agents now employed fill
nearly all the indications required in anesthetic work.
When we come, however, to analyze the action of these
drugs, we find each of them has disadvantages which
make us long for something by which these particular
annoyances can be obviated. The length of time re-quired to secure narcosis and to eliminate the drug,
aside from the actual danger of the agents, make ether
and chloroform unsatisfactory agents to secure anes-
thesia for an examination or for a short operation. The
frequently prolonged nausea and vomiting associated
with or following the administration of these agents for
even a short time causes the patient to hesitate about
undergoing the subsequent operation when they have
been employed for merely diagnostic purposes. Per¬
haps in no department of medicine is the term anes¬
thesia more repugnant than to the gynecologic patient;
for in many instances the condition for which the pa¬
tient consults the gynecologist has been induced by
parturient trauma or infection, and during this
time she has been anesthetized by one of our
older agents, and, therefore, has learned of their
annoying after-effects. Hence, if we can assure
our patient that we can administer an agent
free from these annoyances, the term will not have
the same terrifying influence. The greater freedom
from muscular action frequently renders an examina¬
tion under anesthesia necessary in order to secure an
accurate diagnosis on which subsequent therapeutic or
surgical measures are to be based. Many will undoubt¬
edly assert that nitrous oxid or the ethyl bromid would
meet every indication for such diagnostic purposes, but
they are not without disadvantage. Both act quickly
and are evanescent in their effects, and the latter drug
is likely to produce severe nausea. The former requires
a special apparatus for its administration which is
rather cumbersome to transport, aDd its administrator
must exercise care to maintain its effects sufficiently
long to permit of a prolonged examination or the per¬
formance of an operative procedure. The ethyl bromid
is free from the above objections, but leaves an offensive
garlicky odor on the breath which persists for two or
three days.
The agent under consideration in this paper is free
from these objections; indeed, so satisfactory is its ac¬
tion as to cause us to wonder that its salutary effects
should have been so long overlooked. One probable ex¬
planation for this has been its excessive volati leness,
which rendered it rather difficult to utilize and the as¬
sociated expense which still renders its use unlikely in a
general clinic.
CHEMISTRY OF ETHYL CHLORID.
Chemically, ethyl chlorid is one of the haloid substitu¬
tion products derived from ethyl alcohol, and it is
formed by the halogen element, chlorin, replacing the
hydroxyl group in the alcohol. Various methods are
employed in the preparation of this agent, but those
most frequently used are as follows: First, by passing
gaseous hydrochloric acid into a boiling solution of zinc
chlorid in twice its weight of alcohol (C2H5OH+HCJ
=C2H5Cl-(-HOH) ; second, by the action of perchlorid
of phosphorus on alcohol (C2H5OH+PCl3Cl2=HCl-f
PC130C2H5C1) ; third, by the action of chlorin on the
hydrate of ethyl. Physically, ethyl chlorid is a clear,
colorless liquid of rather pleasant odor, with an aroma
somewhat similar to chloroform. It evaporates very
rapidly at ordinary room temperature, and, therefore,
must be kept in hermetically sealed vehicles. The spe¬
cific gravity of this substance is 0.92. Its boiling point
is 12.5 C. It is a highly combustible agent, and in burn¬
ing emits a yellowish-green flame.
PHYSIOLOGIC ACTION.
The physiologic action of ethyl chlorid still remains
somewhat a disputed question, though the general teach¬
ing, and that almost generally accepted, is that the in¬
fluence of the agent on the circulation is at first to in¬
crease the frequency of the pulse-beats. After anesthe¬
sia is complete, however, the pulse will invariably regain
its normal calmness. This primary disturbance of the
circulation is undoubtedly due to nervous excitement
and not to any direct influence of the drug, for, as is
well known, this primary acceleration of the circulation
is always found to precede the initial administration of
any anesthetic. The arterial tension is, as a rule, de¬
creased. Wood and Cerna, from their experiments with
this agent on animals, found that it lowered arterial
pressure during deep narcosis, and that as soon as the
anesthetic was withdrawn, it regained its normal condi¬
tion. Koenig, from his experiments on animals, has
reached practically the same conclusions. Moreover, he
found that the decrease in arterial tension was of centric
origin, due to the influence of the agent on the pneumo-
gastrics, since it disappeared after the vagi were cut.
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Following the section of these nerves the arterial pres¬
sure increased and remained thus until the completion
of his experiment. This observer further discovered
that the pneumogastrics did not react to irritation when
anesthesia was complete. Malherbe and Roubinovich
carried out some experiments with Potain's sphygmo-
manometer in order to determine the exact influence of
ethyl chlorid on the arterial pressure in man. The con¬
clusions they reached are, in the main, in accord with
those epitomized by the other investigators mentioned.
Of the 24 cases examined by Malherbe and Roubinovich,
arterial tension was decreased in 22, and the frequency
of the pulse-beats followed equally the modifications in
the degree of arterial pressure ; during deep sleep dimin¬
ishing and increasing and attaining finally the normal
number as consciousness was restored. McCardie, from
his large personal experience with this agent, also claims
that the arterial tension is, as a rule, lower during the
administration of ethyl chlorid, and that during deep
narcosis the pulse becomes slower than normal, but
usually maintains its regularity. Royer carried out cer¬
tain experiments with this agent in his service at the
Jefferson Medical College Hospital, and he found that
its influence on the circulation was in accord with the
observations of the other men mentioned. From our own
personal experiments with this agent we found that in
patients with a normal circulatory apparatus there was
usually a slight decrease in arterial tension. There was
no decided disturbance in the pulse-beat. At the be¬
ginning of the administration, however, there was a cer¬
tain increase in the frequency of the pulsations, but this,
of course, was due to the psychic disturbance of the pa¬
tient, and not from any direct action of the drug. The res¬
pirations were generally stimulated both in frequency and
depth, and from the perusal of the literature we find that
this was observed by all of the investigators mentioned
in this paper. A point of great importance, and one
which we desire to set forth with emphasis, is that very
little irritation results from the administration of ethyl
chlorid on the respiratory mucous membrane. Further¬
more, the distressing and often embarrassing condition
of excessive secretion was scarcely ever observed from its
administration. Malherbe and Roubinovich discovered
in the urine of some of their patients which was nor¬
mal before the anesthetic was given, the presence of
albumin and bile pigments after the restoration of con¬
sciousness, but these substances disappeared in a few
days. They conclude, therefore, that the kidneys and
liver participate in the intoxication induced by ethyl
chlorid.
SAFETY.
Regarding the safety of ethyl chlorid as a general an¬
esthetic, from our experience we confidently believe that
it is one of the safest now at the disposal of the practic¬
ing physician. McCardie asserts that it is the safest
of all anesthetics except nitrous oxid, and that the death
rate might be placed at one in many hundred thousand.
Cumston ventures the statement that on account of the
facility with which it is given and its harmlessness, an -
experienced assistant is not required. This assertion,
however, does not seem to us justifiable. Cumston fur¬
ther asserts that chlorid of ethyl may be given to sub¬jects at any age, and particularly at the two extremes
of life at a time, he says, when the organism does not
as yet present, or, on the other hand, has lost that vitality
which is requisite to support the shock of our older an¬
esthetics. Despite the harmless qualities of the drug,
we believe that its administration or the administration
of any anesthetic, should be trusted only to one skilled
in the employment of such agents and trained to rec¬
ognize their dangers. Seitz of Konstanz reports 16,000
cases of ethyl chlorid narcosis collected throughout the
world. Among these there was but one death, and that
in a very unfavorable subject. Ware has collected 11,207
cases of ethyl chlorid narcosis, and in this number one
death is recorded. This fatality also occurred in a pa¬
tient who exhibited many physical signs contradictory to
the use of a general anesthetic. Soullier of Lyons records
8,417 cases of ethyl chlorid narcosis, and in all this
number there were no symptoms induced that would
condemn the employment of this agent. Lotheissen, on
the other hand, asserts that statistics indicate that chlo¬
rid of ethyl stands, as regards its mortality, next to
chloroform. This author asserts that death from chlo¬
roform anesthesia occurs once in 2,075 times, and from
ethyl chlorid once in 2,550 times. The unfortunate re¬
sult recorded in Lotheissen's series of cases occurred in
a patient who manifested evidence sufficient to contra¬
indícate the employment of any general anesthetic.
From a review of statistics and our own experience,
we believe that the figures mentioned by Lotheissen rela¬
tive to the chlorid of ethyl are far too high, and that
his convictions regarding its safety have undoubtedly
been fostered by the serious results obtained in one of
his patients. The wide diversity of opinion regarding
the safety of this remedy as a general anesthetic is due,
we believe, to its comparative newness. In our judgment
it is decidedly safer than chloroform and possibly safer
than ether, and undoubtedly safer than its sister anes¬
thetic, bromid of ethyl. This statement, too, we believe
future experience will prove. Moreover, we have never
observed a symptom from its use that rendered us ap¬
prehensive. Indeed, the assertion of Weissner would
seem to indicate that the drug is really safer than ether.
He states that in Prof, von Hacker's clinic in Inns¬
bruck, ethyl chlorid is used whenever it does not seem
safe to use ether or chloroform, as in high degrees of
circulatory interruption, fatty degeneration of the heart,
disease of the respiratory organs, persons enfeebled by
great loss of blood, and those suffering from nervous
shock. It is universally taught and accepted that the
employment of any of our older anesthetics, such as
ether or chloroform in patients with any of the condi¬
tions mentioned above, should be used, if at all, with
anticipating caution.
ADMINISTRATION.
Ethyl chlorid was probably first used as a general an¬
esthetic by Heyfelder, in 1848. In 1880 it was tried on
animals by a committee of the British Medical Associ¬
ation and its use condemned, and for a time its use as a
general anesthetic was abandoned. In 1895-96 Carlson
and Thiesing again took it up and its use became more
general, particularly in the practice of dentistry.
Soullier of Lyons, in 1895, carried out clinical experi¬
ments with this agent in the hospitals at Lyons. He
records 8,417 narcoses with ethyk chlorid without any
direful results.
The first scientific work, however, and the first sys¬
tematic employment of ethyl chlorid were probably donein 1897-98, by Ludwig and Lotheissen in Prof, von
Hacker's clinic at the University of Innsbruck. Weiss¬
ner later became chief of von Hacker's clinic, and car¬
ried on observations in 400 cases of ethyl chlorid narco¬
sis. McCardie, in 1902-03, studied the value of the
drug in 620 general narcoses, and he is enthusiastic in
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his praise of the agent, claiming that it contains all the
requisites of a perfect anesthetic, and these we find are
set forth by Tuttle as : 1, Safety to the patient ; 2, insen¬
sibility to pain ; 3, complete relaxation ; 4, easy and rapidproduction of effect ; 5, freedom from dangers and dis¬
agreeable after-effects; and, 6, simplicity of administra¬
tion. Tuttle believes, too, that these facilities are nearly
all inherent in ethyl chlorid.
Ethyl chlorid can be administered for the purpose of
inducing general anesthesia by simply spraying it on
a gauze compress, though perhaps the employment of
one of the specially devised inhalers would be advanta¬
geous. One of the best inhalers now in use is the
Ormsby ether inhaler devised by Hewitt. This instru¬
ment contains a movable air chamber which can be
heated in hot water, and, therefore, prevent freezing
and thus economize the use of the anesthetic.
Cumston recommends the inhaler devised by Tiemann& Company of New York, and in his hands it has proved
very satisfactory, besides it is inexpensive. This inhaler
is composed of an oval rubber cone containing a fenes-
trum in its roof about three cm. in diameter. Into this
hole or opening, a tube five cm. in length is secured,
through which the ethyl chlorid is sprayed into the
cone. To prevent the anesthetic coming in contact with
the patient's face several layers of sterile gauze are pre¬
viously secured over the end of the tube. The same ob¬ject is accomplished by inserting loosely a small plug
of cotton in the lower end of the tube, with a single
piece of gauze over the opening. We have employed
this inhaler in our practice also, and it always gave usgood results. In our experience a cone made of ordinary
cardboard covered with gauze, with its base so con¬
structed as to fit snugly* over the face of the patient, -has
proved of good service in our hands. Several layers of
gauze are secured over the opening on to which the an¬
esthetic is to be sprayed. A rapid evaporation »or escape
of the anesthetic is prevented or minimized by placing
a gauze pad over this. In administering ethyl chlorid
for the purpose of securing general narcosis, the patient
should be prepared as is done for the administration of
any general anesthetic. The cone is applied tightly over
the patient's face in order to prevent excessive intake
of air. The patient is then instructed to breathe natur¬
ally.' The agent is sprayed on to the cone more or less
constantly from a tube with an opening sufficiently
large to allow the rapid escape of the agent on to the
cone. Should this not occur and if anesthesia is not
promptly effected, two tubes should be used.
The time required for complete anesthesia is usually
from one-half to two minutes, but with some persons alonger time is sometimes necessary. We have never
failed to secure operative anesthesia, though in a certain
number of our cases relaxation was more marked than in
others. Most observers assert that complete muscular
relaxation is never obtained, and this statement we be¬
lieve in the main correct, though in our series of cases
we noted in a few instances narcosis equivalent to com¬plete relaxation. Lotheissen asserts that in cases of in¬
complete relaxation, the previous hypodermic adminis¬
tration of heroin would readily overcome the condition.
It is asserted that excitement sometimes results from
the administration of ethyl chlorid, and this condition
McCardie says is due to the too free admission of
air, though, at the same time, a certain amount of air
must be allowed in all cases.
In our series of cases defensive disturbances were
rarely noted. Thus far the teaching has been that
ethyl chlorid finds its true service in the domain of
minor surgery, or in that class of cases where prolonged
anesthesia is not required, and many observers claim that
it is of decided advantage preliminary to the adminis¬
tration of ether. A few men have used the drug for
various major operations and report having had patients
under its influence for many minutes. We ourselves
have employed ethyl chlorid for almost every condition
indicating the. use of a general anesthetic. W7e have
used it preliminary to the administration of ether, andheartily concur with the opinion of many men that the
agent rapidly overcomes the excitation that results from
the first stage of ether narcosis. Further, it undoubt¬
edly decreases the amount of ether required, and, there¬fore, to a certain extent, combats the post-etherization
nausea and vomiting. We have had patients under theinfluence of the anesthetic as long as fifty-four min¬
utes, and under its influence have performed hysterec¬
tomy and the various combined operations on the pelvicfloor and intrapelvic viscera.
USE IN GYNECOLOGY.
In gynecologic work ethyl chlorid will be especially
employed for administration to allay the pain and re¬lieve muscular contraction in abdominal pelvic exami¬
nations. Its employment will frequently permit of an
accurate diagnosis in what would otherwise be an ob¬
scure case. The short time required for anesthesia, the
rapidity wdth which the patient will recover from its
effects, and the decreased tendency to nausea and vom¬
iting, will allow its employment in office practice, with
the assurance that the patient can return home without
the need of prolonged attention.
The same indications will lead to its employment in
all operations of minor character where prolonged anes¬thesia will not be required. In enfeebled ¡jatients requir¬ing vaginal incision for pelvic drainage, it is an ideal
agent, for its administration need not be begun until
everything is prepared for the incision, so that the pa¬
tient will be under its influence only a few minutes.Probably its most effective employment will be as apreliminary to the administration of ether or chloroform,by which the distress and sensation of asphyxia producedby the latter agents will be avoided. A nervous woman
may be brought quickly under the influence of the ethyl
chlorid, and the ether or chloroform follow without the
patient experiencing any of the ordinary discomfort of
an anesthetic, and consequently, without a struggle. Her
convalescence from the effects of the anesthetic is more
rapid because she has not undergone so thorough a
saturation with it.
DISADVANTAGES.
The principal disadvantages of the agent as a general
anesthetic are :
1. The patient passes under and out of its influence
so quickly that the administrator must be unusually ex¬pert to avoid, on the one hand, profound anesthesia, and
on the other, the emergence from its effects at an im¬
portant stage of the operative procedure.
2. The expense of the drug excludes its use in a gen¬
eral clinic, but the increased employment of this agentwhich must necessarily follow the general recognition
of its advantages, will doubtless result in a reduction
of its cost.
The Gauge of Sanitation.—The death rate of infants andyoung children—those under five years of age—is the true testof the sanitary conditions and of the sanitary administrationof a community.—Texas Medical News.
Downloaded From: http://jama.jamanetwork.com/ by a RYERSON UNIVERSITY LIBRARY User  on 06/15/2015
